
THE NEW 970-SERIES POTENTIOMETERS- 
HIGH-QUALITY PERFORMANCE 
AT MODERATE PRICES 


TIh* (ItMioral Hadio Ctmipany has 
l)ccn maimfacturinj5 wire-wound rheo¬ 
stats and voltage dividers for nearly 
forty years, 'fhese controls are d(‘signed 
for gem*ral use in electronic e(|uipment. 
'fheir chara<*terislics have not lK*en 
<*ircums<TilKHl by a iietMl for the lowest 
|)ossible cost, as in mass-pnKluced radio- 
receiver volume controls; m)r have they 
IxHMi extended to the degree found 
possible in today’s closely machined, 
but very expensive. ultra-pr(*cision po¬ 
tentiometers. 

Many years’ experience with poten¬ 
tiometers and rheostats have brought 
out the design features important for 


applications in (Jeneral Hadio instru¬ 
ments. Concentration on these* features 
has led to designs that satisfy not only 
our own re(|uirements but those of many 
customers, who find these* medium- 
priced controls, of go(Ml all-round char¬ 
acteristics. to be just riglit fe)r their 
appli(‘ations as wedl. 

It is in this tradition that the new 97(1 
se*ries of variable* re*sistors has lH»e*n 
evolved, not to make “just anotht*r 
potentiometer,” but to upgrade a dis¬ 
tinctive e*lass of (*ontrf)ls who.se e*xistence 
has beiMi amply justifie*d. 

Ceaitemporary usage* elemanels con- 
tre)ls with emtstaneling me»chanie*al |x*r- 


Figur* 1. Typ* 970-Seri*s Pot«ntiom«t*rt or* ovoilobl* in the four diom*t*rt shown h*r*. Gonged units 

or* ovoilobl* on speciol order. 
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fcirnmiire and f(?atun*i? that can tuily he 
achieved hy ntilizinj^ to the utmost 
IfMiay’H kno\vl(Hlj5c of materials ami 
mannfai‘turinK techni<{neH. 'I'o he suit- 
able for titmeral instrument use, how- 
ever, these doviec^s must also he desipuMl 
with due eonshleration for ♦‘leclrieal 
parameters other llian resistance, as 
well as for adaptahility and r(*asonahl(* 
cost. 

rh(‘ new !)70 types nu'et these oh- 
jertivMis. 'Fhey are finality potenti<»m- 
eters, mofleralely f)rieeil, sturdy and 
versatile, with resistance-performance 
sp(*cifica1 ions approachinp; the best 
available, plus a-c |K*rformance sul>- 
stantially better than thos<* found in 
Ifwlay’s hiuh-prf'cision d-c types. 'Fliis 
combinatifHi of mechanical precision, 
IjoofI electrical characteristics, and gen¬ 
eral afiaptability make.s the.st* new com¬ 
ponents even more usf^fiil than earlier 
models and in a broader lield of ap¬ 
plications. 

'riie new 1)70 ,st‘ri(*s of potentiomet(‘rs 
proKres.sf‘s through S sizes, ran^inii; in 
fliameler from inches to 4}4 inches, 
in pfiwer fli.ssipation at ambient 

from appro.ximately 2 to 20 watts, aial 
cfunprises stock resistance values in I. 
2. o .se(|uence from 2 ohms to o(K),(KK) 
ohms, 'fhe chart on paj?es 4 ami T) ujives 



a panoramic view fjf the series ami em¬ 
phasize tin* complf‘tene.ss of tin* cover¬ 
age. 

H(*cau.se then* is a clo.st* family rela- 
tion.ship bet w(H*n individual types in tin* 
070 .series, a detailed d<*scri|)ti(»n of anj’ 
one .suHices for all. Fij^ure 2 is an 
e.xternal vic*w of a typical model, illu.s- 
I rat ini; the dust-proof total enclosure 
ami the external hub. \Vh(*n the two 
sf*tscrews in this expos^cfl hub are Icmk^- 
eiied, the shaft can be adju.sted or 
rennivcfl entirely without opening; the 
(‘iiclo.sure and exposing; tin* int(‘rior to 
flirt or damage. 'Phis permits ea.sy 
phasing and ready substitution of shafts 
f)f dilTerent l(‘ngths or materials. 

lb*moval of a .singh* cfiver screw 
makes the interior readily accessible for 
inspectifin, even when tin* contriil is 
mounted. Figure It is a view of an 
o|M‘ned unit arrangf*d .so that the salient 
feat ures can be observed, and sln>ws the 
.simplicity of construction that permits 
low cost and de|>f*ndability. 

'Phe low capacitance across tin* wind¬ 
ing and betwmi winding ami gifinml is 
attained by reducing to a minimum the 
number ami size of m(‘tal i)art.s. 'Phe 
base and cfiver cups are phenolic mold¬ 
ings. ami the slmft is fabricated fr«mi 
glas.s-reinforced polye.stm* resin. 'Phe 
thin wimling form of phenolic laminate 
k(*<*ps inductance down. Fotentiometers 
f)f this construction are u.seful not only 
at dc. but al.sf) througlnail tin* audio 
and suiK*rsonic fref|uency ranges and. 
in many applicatifins, into tin* low 
radio frecpiencies. 

The Ifrush arm and spring are c<mi- 
bined into a single stamping of spring- 
t(*mper pinxsphor-bronze, as .shfuvn in 


Figure 2. External view of a Type 975 
Potentiometer. 
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the pholojrrupli. A puiicheci key on this 
piece enj^ages a millcfl keyway in the 
hub, and the two parts art» tlien swaged 
together, 'Fhe screw that liolds the 
cover to the base passes through a 
hors<»sh(Mvshuped slot in the brush arm 
to serve as a rotational stop. Fonte 
exert^sl against the stop is transmitted 
directly and positively to the hub by 
the central portion of the arm and (hs's 
not strain the outer ring, which carries 
the brush. The entire outer ring sieves 
as an extra-long .spring, to make l»rush 
pressure uniform, inde|)endent of ac- 
i‘umuiate<l tolerances. 

'riie hub rotates in u reunusl brass 
inscTt molded into the cover to form one* 
bearing, 'i'he .shaft is rigidly held by 
this hub and a second b(*aring is pro¬ 
vided by a staitiles.s-.steel ini<4Mt in the 
bas(‘. The hub is clos<*ly fitted U> its 
bearing, which is approximately in the 
— plane of the bnisli and therefore con¬ 
tributors to linearity and stability of 
setting. 'Fhe .shaft bearing, in con.so*- 
(|uence, can have a slight allowam*e to 
accomodate thermal expan.sion of plas¬ 
tic shafting. Reasonable play in this 
latter bearing has a negligible effect 
on the bru.sh position. Stainle.ss sUh*! is 
us(»d b(H‘au.s<‘ it wears well with all 
shaft maU‘rials, including .sm*h abra.sive 


ones as ceramics and glass filwr-s. The 
loKration of the two lMraring.s, at the 
extreme ends of the eno^losure, provides 
maximum stability. 

I'he moving contact, which is .spot- 
welded to tin? spring arm, is a wire 
who.se diameuer is <;ho.sen to yield fine 
resolution, small transition from wind¬ 
ing to end terminal, and pn‘ci.se angle of 
electrical rotation. It is made of a heat- 
hardenecl prcH*ious-metal alloy, .selected 
to be compatible with the re.si.stance 
alloy ust»d. The non-corrasive and w<»ar- 
resi.stant (lualities of this alloy Ci>n- 
tribute to reliability and long life. 

'fhe turret terminals are both riveted 
and soldered to the ends of the winding 
ami to the .spring-bronze contact take¬ 
off in the cover, so that none of the fixed 
internal connections de|MMid on pre.ssun* 
aloiH‘. The terminals are made of bra.ss, 
plated with tin alloy for easy soldering, 
and are hollow to minimize thermal 
capacity and conductivity. Fhey will, 
therefore, not 1oo.s(mi in the phenolic 
when properly sol(h»nMi. 

'fhe re.sistunce i-ards are accurately 
w(aind by skilled workmen, on .sf>ecially 
designcHl winding nuudiines using the 
best wire alloys available. The standard 
toleranct's for total resistance listed on 
the chart were cho.^'n because* they can 


Figure 3. View of on 
opened unit showing 
feoturet of design 
and construction. 
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For Pricos Se« Pages 7 and 8. 

Knobs Suitable for Use with 
970-Series Potentiometers 



Those phenolic knobs are inoldeil in 
one piece with a bniss insert bored for 
a ^g-inch shaft. A bushing is furnished 
with each knob to adapt it to a *4-incli 
.^•haft. Knob is clamped to shaft by t wo 
set-si'rews spaced 1)0® apart, except in 
Type KNSP-0, which has 135® .spacing. 
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Tnit 

Ueconinu'tuli'ti Skirt Dinnu'trr 20 to 2(X) Ui 400 to 

Ty|>e* for TyfK* irirlics of to 10 I‘.Ml .'ttMl HXMl 


^ KNS-t. or KNSP-0 071. 072, 07.1. 071 Pie SO fiO SO .lO SO 47 SO 44 

^ KNS-S or KNSl»-8 075.070 li '^ie 75 <»5 01 .58 

KNS-IOor KNSP-IO 077,078 2*^ 105 05 ‘lO So 


* KNSI*-tyi»n% have i.w>mtcr; KNS-ty|N>a do riot. t Mlniiiuuii i|iiantit>' sold. | Net; no additional iinantity diaoonnts 
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In* iiuM yrt an* sullicioiilly 

rli»s<* f<ir most C'los^M* toUTanct*^ 

can Im‘ me! when nM|nimL 'Fhe hriisli 
tra<*k on the wound card is carefully 
cleaned with a special hulT which n*- 
m«>ves tlie varniHli atid ('uann'l coating 
NNithoui lulling!, inlc» the line resistance 
wire, 'Fo assure stability, the tnu*k is 
made at the edge of the card, when* the 
wires remain tight and maintain their 
spacing. Kurlhermoa*. a thorough clean¬ 
ing i>ia‘rati<in can he easily [H*rforin<Hl on 
this ac<*e.<sihh' portion of the element. 

Mli*ctrical noise is minimized hy the 
use of the precious-metal hrush, hy the 
mechanical stability of the wimling. and 
by the maintenance of cleanliness in the 
dust-proof (‘iiclosure. A thorough final 
<‘leaning is the last asscmibly opi'ration 
before the cover is c1o.s<hI. and ev(‘rv 
unit must pass an o.<cillosco|)e te.<t for 
traces of noisi*. 

The excellent linearity of tin* ‘.I7(b 
serios potentiometers is attributable not 
only to the g<MMl workmanship exem¬ 
plified by the ipiality of the winding and 
the closely litteil primary bearing, but 
also to the basic design. It will be not(*d 
in the illustrations, for instance, that 
tlie |H*ripheral walls of all these controls 
art? smooth cylinders, inside and out, 
without bosst?s or change in stM*tion 
thickness. A molding with this uniform 
ge<»metry has no iinetpial curing or 
aging sire.sses and will therefore remain 
round and concentric. The resistance 
(‘lenient is cemented directly to the true 
interior surface, and the as.sembly is 
bak(‘d to cure the (‘ement and to stress- 
relieve the (*ard. With this construction, 
the lim*arity limits on the specification 
^hcH*t are readily met by all the units 
wit hout a ne(*d for expensive machining 
operations. Tlie resulting simplicity of 
manufacture leads to exceptionally low 
prices for this d(?gree of pre(*i.sion. ICverv 
coiitn>l is t(‘.st(*d and gra(l(*d for linear¬ 


ity, and clo.<er tolerances than those 
liste^l are availabh* by .si*lectioii at 
.slightly increascsi price.**. 

The locations of the mounting holes 
for the Type b71)-seri(*s potentiomiUers 
are (he .same as those for tlu* (‘(piivaleiit 
earlier mod(*ls, and (he maximum di- 
mc‘nsions are chosen (o be wilhin (hose 
of the earlier models. 'Fhe older Typ(‘ 
can be replacisl by the n(‘\\ 'Fyp(? 
073, the Typ(*s 21 I and 31 I by the Type 
077), and the Ty|M*s 371 and 171 by the 
Ty|)e 07(*». 'Fhe holes in the bas(*s of the 
new potentiometers are tapixsl, while 
the earlier mod(*ls r(*(|uired nuts for 
mounting. ']'h(* small models mount 
with two .screws, and (Ik* large with 
three screws, as shown in the chart on 
pages A and 5. 'Fliis installation method 
offers several di.stinct advantages. .Vny 
panel thickne.'ss can la* accomodated by 
.simply .‘^electing screw lengths: screws 
are easier to in.Mall than large nuts; 
countersunk screws may be used when 
flush panel sui*fa(*e is desired; and mul¬ 
tiple screws lock against rotation with¬ 
out keys or pins which require fussy 
toleramres. 

Ganged assL'mblies are made with 
nesting phenolic spa(*er rings and skel- 
eton-proport ioneil aluminum clamps as 
shown in Figun? 1. The external hubs 
on each unit are progressively attached 
to a common shaft in approximate 
angular location. .\c(*urate tracking is 
then obtained by rotating the individual 
potentiometer luMlicxs prior to final tight¬ 
ening of the clamps. 'Fhe rabbets on 
each end of the unit casings regist«*r 
with the cndindrical spacers and with 
the clumps to keeji the assembly con¬ 
centric during this phasing oi>eratioii. 
The small amount of metal in the 
clamps keeps capacitance between units 
at a minimum. So many combinations 
r)f numbers, values and characteristics 
can be specified for a ganged control 
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thjil it is not fo:isil)lc to list, stock 
models, l»ul inquiries will he welcomed 
oil iiii individual quotation basis. Since 
best results are obtained when a ganged 
assembly is adjusted at the l’a(‘tory, 
ganging hardware will not, at present, 
be sold se])alately. 

N ariations from the .standard model.s 
lain be easily produced. For example, 
.St)(F rotation is acliiev'ed (at the factory) 
by removing the cover screw, cementing 
a briilge between the ends of the wind¬ 
ings and then fa.steiiing the cover to the 
basi* with the .same (‘lamp ring.s tliat are 
used on tile ends of a ganged assembly. 

Intermediate taps (‘an be provided 
anywhere around the peripliery and are 
brouglit out to hollow turret terminals 
in.stailed in tlie base cup ])rior to in.sert- 
ing the resistance element. 'Fhe winding 
form is provided with a clearance hole 
in the gem‘ral area of eaidi tap and, a 
loop of w ire is left in the winding at the 
measured resistance point. After a.s.sem- 
bly an enameled conductor is pa.ssed 


through the terminal, through the wind¬ 
ing adjacent the loop atid i.s .soldered at 
each end. 'Fhe only limitation on the 
number of tajis that can be proviihsl in 
this compact manner i.s tlie e.xternal 
spacing of tlie terminals. 

Any n*a.sonable (*haracteri.stic of re¬ 
sistance chatige with rotation can be 
accomplished by tapering and/or stej)- 
ping tlie unu.sed edge of the winding 
form. A variety of shapes have already 
been citt for use in CJeneral Kadio 
in.struments as well as for custoiiua's, 
and iiKiuiries for .special functions are 
invited.^ 

For any potentiometer application, 
whether it be a s|)ecial model, utilizing 
the extreme versatility, or a standard 
model taking advantagi* of the out¬ 
standing catalog specilii‘ations, a !)7(b 
type potentiometer is offered as tlie 
iiKjst practical solution evaluatisl in 
quality and performance p(‘r dollar. 

' 11. M. WlLSO.N 

• e. K. McElmy, "’I'lio Vi*riulilt* Voltjuti* DividiT". 


PRICE LIST FOR 970.SERIES POTENTIOMETERS 


Tijpr 

('mie. Wonl 

I 'nii I^n r 

Type 

('ode Word 

1 oU I'ru'Q 

971-8 

.WTHI.MBITK 

$3.1i 

973-C 

CAXDIDCREW 

$4.00 

971-C 

AN’TlllMCRKW 

3.15 

973-0 

cAxaiDevLi. 

4.00 

971-0 

AN’TRI-MI»CLl. 

3.15 

973-E 

rA.NDIDEAR?. 

4.00 

971-E 

.A.NTRIMKAUI. 

3.15 

973-F 

CANUIDFAI.l, 

4.00 

971-F 

ANTRIMFAf.l. 

3.15 

973-G 

CAXDIUfJER.M 

4.00 

971-0 

-ANTRIMOKU.M 

3.15 

973-H 

CANDIDHCXT 

4.00 

971-H 

ANTRlMllir.N'T 

3.15 

973-J 

CAXDID.irMP 

4.00 

971.J 

ANTRlMJC.MI* 

3.15 

973.K 

• AXDIDKISS 

4.00 

971-K 

.WITH M KISS 

3.15 

973-L 

CAXDIOEEAP 

4.25 

971-L 

ANTRl.MI.KAP 

3.15 

973-M 

CAXDIilMILK 

4.25 

971-M 

.ANTRIM.MILK 

3.15 

973.N 

CAXDIDXIJLI. 

4.25 

971-N 

WTRIMNrH. 

3.15 

973-P 

CAXDIDPARK 

4.25 

971-P 

.VNTRIMPAKK 

3.15 

973-Q 

CAXOIDgUAh 

4.25 

972-C 

HAXTERCRKW 

3.75 

974-0 

DA.NCKRIIUI.I. 

4.50 

972-0 

HA.NTKRDUU. 

3.75 

974.E 

BAXCEREARI. 

4.50 

972-E 

IlANTEREARl. 

3.75 

974-F 

DANCERFAl.l. 

4.50 

972-F 

RANTERFALI. 

3.75 

974-G 

DAXCERGERM 

4.50 

972-G 

HVNTEROKRM 

3.75 

974-H 

DAXCERIIUXT 

4.50 

972.H 

HANTEUHUNT 

3.75 

974-J 

nAXCER.IUMP 

4.50 

972-J 

RANTHaiOMP 

3.75 

974-K 

UAXCERKI.SS 

4.50 

972-K 

BANTERKISS 

3.75 

974-L 

DANCERLEAP 

5.00 

972-1 

BANTERLEAP 

3.75 

974.M 

DAXCERMILK 

5.00 

972.M 

RAXTERMIEK 

3.75 

974-N 

DAXCERNITLI. 

5.00 

972-N 

BAXTERXULL 

3.75 

974-P 

IJAXCERPARK 

5.00 

972.P 

BAXTERPARK 

3.75 

974-0 

liANCERgUAn 

5.00 

972-0 

BAXTERQUAI) 

3.75 

974-R 

CAXCERRISK 

5.00 
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Price Lit! For 970*Series Potentiometers (coofinwecl) 


Type 

Cotie Word 

Unil Price 

Type 

Code Word 

CtiU Price 

975-J 

EAGl.ETJUSfP 

$4.75 

977.K 

GANUERKIPS 

$6.00 

975.K 

BAGLI2TKISP 

4.75 

977-L 

GANUERLKAP 

6.00 

975-1 

K.AGLETIJCAP 

4.75 

977-M 

GANOERMILK 

6.00 

975-M 

BAGLETTMILK 

4.75 

977.N 

OANDKRXn.l. 

6.75 

975.N 

KAGLET.\Xn.l. 

5.25 

977.P 

GANDKRPARK 

6.75 

975-P 

EAGI.ETPAHK 

5.25 

977-0 

GA.NPERgrAll 

6.75 

975-0 

EAGLETgUAD 

5.25 

977-R 

GANliEKRiPK 

6.75 

975.R 

EAGLKTRISK 

5.25 

977-T 

OANDERTK’K 

7.50 

976-K 

FANGELKI8P 

5.50 

978-L 

HAMPKKI.EAP 

7.00 

976-1 

FA.NGELLEAP 

5.50 

978-M 

II.\.\fPKRUll.K 

7.00 

976-M 

FANY;ELMn.K 

5.50 

978-N 

HAMPERNt'Ll. 

7.75 

976.N 

FANGEUVrXI. 

6.00 

978-P 

tlAMPF.RPARK 

7.75 

976-P 

FANGELPAHK 

6.00 

978-0 

HAMPERgi’AI) 

7.75 

976-0 

FANGELQUAU 

6.00 

978-R 

HAMPERRI.KK 

7.75 

976-R 

FA.VGELRI.SK 

6.00 

978-T 

HAMPF.KTII'K 

8.50 

976.T 

KANGELTK’K 

6.50 

978-U 

IIA.\IPF.Rri.NA 

10.00 


IVici^s aro net. f.o.b. C'.'iinhridgi*, Mjiiw., T. S. A. Quantity (pff Im*Iow > apply on quuJi- 

t4lM*H of 10 or mon' idiuitinil itcniP. purriiappd <in a single order for single shipment to one dwti- 
nalion in I'.S.A. tmly. 


(bmiitity... 1—11 10—19 20 — 99 100 or more 

l3is<*oiint. net .5% 10% 15% 


CORRECTION 

(November, 1954, Issue) 

Current Roting for TYPE M>10 Vorioc * 
Autotransformer 

The output current for the Tyi*k M-10 
Variiw is ineornvtly stated on page 7 of 
tht* Novemiter Ajperfmerder. (’urn*et irur- 
n*nt ratings for this transformer are as 
follows: 

Unit'd Output Current: 10 amiH^rea 
Maximum Output Cur- 
n*nt (for line-voltage 
connect ion only): Ul amp<!n*s 

Code Words for TYPE M-10 Gongs 

The code w'onl listetl for Tver. 


M-10<j 2 2-(iang Typk M-IO Variac As¬ 
sembly should Ih* cnrrectetl to read 
rABixoAxor. 

Code Words for TYPE V-2 Gongs 

C’otle words as listetl are transposed, 
corrtH’t as follows; 

Type \-2ii2 2-Ciang Tyi-k V-2 Variae 
Assembly—BEAU YOANiii^ 

Type V'-2C1H :i-Oang Type \ -2 N’ariac 
Assembly— b e a n yo anty . 

The R-C Osciilotor 

The patent number list4*d tui jiage 4, 
should read 2,173,427. 
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